In the title molecular salt, C 10 H 11 N 2 + ÁClO 4 À , the pyrido[1,2-a]pyrimidin-5-ium cation is planar, with an r.m.s. deviation of 0.027 Å for all 12 non-H atoms. The perchlorate anions are distributed over two twofold rotation axes; for one, three of the O atoms are disordered over two sites (occupancies of 1/2). In the crystal, the cations are linked via C-HÁ Á ÁN hydrogen bonds, forming chains propagating along [001]. The chains are linked by a C-HÁ Á ÁO hydrogen bond involving the non-disordered perchlorate anion, forming double layers parallel to the bc plane. These layers are linked by a number of weak C-HÁ Á ÁO hydrogen bonds involving the disordered perchlorate anion, forming a threedimensional framework.
In the title molecular salt, C 10 H 11 N 2 + ÁClO 4 À , the pyrido[1,2-a]pyrimidin-5-ium cation is planar, with an r.m.s. deviation of 0.027 Å for all 12 non-H atoms. The perchlorate anions are distributed over two twofold rotation axes; for one, three of the O atoms are disordered over two sites (occupancies of 1/2). In the crystal, the cations are linked via C-HÁ Á ÁN hydrogen bonds, forming chains propagating along [001] . The chains are linked by a C-HÁ Á ÁO hydrogen bond involving the non-disordered perchlorate anion, forming double layers parallel to the bc plane. These layers are linked by a number of weak C-HÁ Á ÁO hydrogen bonds involving the disordered perchlorate anion, forming a threedimensional framework.
Structure description
Reports on the crystal structures of pyrido[1,2-a]pyrimidin-5-ium cations are rare (Koval'chukova et al., 2000 (Koval'chukova et al., , 2003 . The title compound was obtained when studying the reaction of the ligand 5,7-bis(2-aminopyridine)- 5H,-6,7-dihydropyrrolo[3.4-b] pyrazine (L1) with Mn(ClO 4 ) 2 Á6H 2 O in methanol in the presence of triethylamine (Posel, 1998) . The solid obtained from this reaction was recrystallized from a mixture of solvents (methanol/acetonitrile/water) also containing acetylacetone, and dark-brown crystals of the title molecular salt were obtained.
The molecular structure of the title molecular salt is illustrated in Fig. 1 . The perchlorate anions are distributed over two twofold rotation axes and for one, involving atom Cl1, three O atoms are disordered over two sites (occupancies of 1/2). The pyrido[1,2-a]pyrimidin-5-ium cation is planar (r.m.s. deviation of 0.027 Å for all twelve non-H atoms). The bond distances and angles in the cation are very similar to those
data reports observed for 2,4-dimethyl-9-hydroxypyrido[1,2-a]pyrimidi-]pyrimidinium perchlorate (Koval'chukova et al., 2000) .
In the crystal, the cations are linked via C-HÁ Á ÁN hydrogen bonds, forming chains propagating along the c-axis direction (Table 1 and Fig. 2 ). The chains are linked by a C-HÁ Á ÁO interaction involving the Cl2 perchlorate anion, forming double layers parallel to the bc plane. The layers are linked by weak C-HÁ Á ÁO hydrogen bonds (HÁ Á ÁA > 2.6 Å ), involving the Cl1 disordered perchlorate anion, forming a three-dimensional framework (Table 1 and Fig. 2 ).
Synthesis and crystallization
To a mixture of 5,7-bis(2-aminopyridine)-5H,-6,7-dihydropyrrolo[3.4 À b]pyrazine [L1] (0.0646 g, 0.0001 mol) in 7 ml of dry methanol and 0.1 ml of triethylamine was added Mn(ClO 4 ) 2 Á6H 2 O (0.0362 g, 0.0001 mol) in 3 ml of dry methanol, and the mixture stirred at room temperature under nitrogen for four days. The mixture was then filtered and the filtrate left to evaporate, but no crystals were obtained. The Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A view along the b axis of the crystal packing of the title molecular salt. The hydrogen bonds are shown as dashed lines (see Table 1 ) and only the H atoms involved in these interactions have been included.
Figure 3
The IR spectrum of the title molecular salt. A view of the molecular structure of the title molecular salt, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level. For clarity, the perchlorate anions have been omitted. Computer programs: STADI4 and X-RED (Stoe & Cie, 1997), SHELXS97 (Sheldrick, 2008) , Mercury (Macrae et al., 2008) , SHELXL2014 (Sheldrick, 2015) , PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) .
data reports
IUCrData ( solid left after evaporation of the solvent was recrystallized several times from different solvents (containing acetylacetone). Finally a mixture of solvents, methanol/acetonitrile/ water (1/4/3) was used and it gave a small amount of brown block-like crystals that were examined by X-ray diffraction analysis, and shown to be the title molecular salt (yield 0.0036 g, m.p. > 623 K). The IR spectrum (KBr pellet, cm
À1
) is shown in Fig. 3 . Compound L1 was synthesized by reacting 2,3-dicyanopyrazine with 2-aminopyridine (Posel, 1998) . It is possible that during the reaction of L1 with Mn(ClO 4 ) 2 , it decomposed reforming 2-aminopyridine which then reacted with the acetylacetone to form the title compound.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The perchlorate anions are distributed over two twofold rotation axes and for one, involving atom Cl1, the O atoms (O12-O14) are disordered with occupancies of 0.5. Only one equivalent of data were measured, hence R int = 0.
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
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